Materials and Methods
The vines were spaced 8 × 10 ft apart (545 vines/A) with three vines/replication. Treatments were replicated four times at each site (12 vines/cultivar). Vines were trained to the bilateral cordon system on a two-wire trellis with wires at 3.5 ft and 6.0 ft above the ground. Vines with a procumbent growth habit were being trained to the top wire, while those with a semi-upright to upright growth habit were trained to the mid-level wire with vertical shoot positioning (VSP) being practiced.
In mid-March, five proximal (basal) buds on two to three canes per replication (10 to 15 buds) were dissected and examined for injury to determine if adjustments in pruning were needed. Following an April 7 freeze ( Table 1) that occurred when bud developed ranged from "dormant" to "full swell," the procedure was repeated. Vines were pruned and the 1-year-old trimmings were weighed. Bud retention was based on pruning weight, and adjusted for primary bud mortality when injury exceeded 15% for American cultivars and 20% for French-American hybrid cultivars. The length of established 2-year-old cordon was measured. Following bud break, shoots originating from primary buds were counted. During the growing season, vines at all the sites were exposed to volatile (growth regulator) herbicide drift and were rated for severity of injury. Following veraison (when the grape berry changes color), berry samples were collected from the midcluster position to test for maturity based on percentage soluble solids (%SS), initial pH, and titratable acids (TA). Time of harvest was based on these measurements and fruit condition. At harvest, the number of clusters per vine were counted and weighed.
Results and Discussion
During the 2006-07 winter and spring, vines were exposed to three significant freezes (Table  1) . Prior to the April freeze, vines at SERF exhibited very little bud injury while injury at the other sites was similar (data not shown). Generally, the injury at HRS, ARF, and NERF was greatest on cultivars classified as "moderately hardy," while those classified as being "very hardy" exhibited little or no injury. Following the April freeze, greater injury was generally evident at ARF and SERF (Table 2) , which had accumulated more growing degree days since March 1 than at HRS and NERF (Table 1) . Injury was most severe on those cultivars that broke bud early. At NERF, where bud development was the furthest behind, injury recorded after the April freeze was often similar to that recorded before the freeze. The number of primary shoots per foot of cordon, for which the optimum range is 4 to 6, generally reflected the extent of primary bud injury recorded at the sites (Table 2) .
Based on pruning weights, vines grew best in 2006 at ARF and the poorest at NERF ( Table 3 ). Cultivars that tended to have high pruning weights across all sites included La Crescent, Prairie Star, Leon Millot, and GR-7. Marquette (MN-1211) continues to grow well at HRS, but not at the other sites. Among the 15 cultivars from the cultivar by management study, Mars, La Crosse, St. Croix, and Edelweiss had higher pruning weights than the other cultivars at SERF. After four growing seasons, the amount of established cordon per vine reflected the growing conditions at the sites, cultivar cold tolerance, and differences in exposure to freezing events (Table 3 ). Vines at ARF experienced some of the latest first fall frosts, mildest freezing events, and most frequently had the greatest amount of established cordon per vine.
Vines at each of the sites were exposed to growth regulator herbicide drift during the growing season with vines at NERF being exposed on two occasions (Table 4) . Vines at ARF, SERF, and NERF exhibited the severest injury. At these sites, the exposure occurred much earlier in the growing season than in 2006 and other years. The injury symptoms observed at NERF were classic of dicamba and were also observed at ARF. La Crescent and Frontenac Gris vines at NERF and ARF, and Frontenac, Seyval Blanc, and La Crosse from the Leopold trial that had exhibited good tolerance to midand late-summer exposures to growth regulator herbicides in the past were severely affected. Among cultivars, NY76, Swenson White, and Esprit appeared to be very susceptible to any of the growth regulator herbicides.
The 2007 growing season was the second year vines in this study were allowed to carry a crop. The growing season was characterized by above normal temperatures and frequent rains during the harvest period. The SERF site accumulated the most growing degree days and number of days when the temperature was above 86 o F and was followed by ARF and HRS (Table 1 ). With differences in temperatures and condition of the grapes, harvest dates varied considerably between sites (Tables 5 and 6 ). Grape cultivars were typically harvested earlier at SERF and ARF than at HRS and NERF, and often the determining factor was the high initial pH of the juice. Yields per vine and average cluster weight were generally lower than recorded in 2006, and reflected the bud injury associated with the January and April freezes. La Crescent and NY 76 clusters exhibited a very high incidence of berry drop just prior to harvest that affected yield and average cluster weight. .7 z Herbicide injury scale 1-6: 1=no apparent injury; 2=slight symptoms of abnormal venation; 3=moderate; 4=severe; 5=very severe; 6=extremely severe. y Grapes at the Northeast Research Farm were exposed to herbicide drift on two occasions. An attempt was made to only rate portions of shoots not exposed to the earlier episode. 
